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Study Methods & OverviewStudy Methods & Overview
15 sampling sites from IGD to Turwar15 sampling sites from IGD to Turwar

July: Yurok & NCRWQCB; Aug: Yurok & Watercourse; Sept: Yurok & MJuly: Yurok & NCRWQCB; Aug: Yurok & Watercourse; Sept: Yurok & MaxDepthaxDepth

Uniform methods and analysesUniform methods and analyses

Similar microhabitats at sample locations:Similar microhabitats at sample locations:

1 1 –– 2 ft depth2 ft depth

1 1 –– 2 ft/sec velocity2 ft/sec velocity

Minimal topographic and riparian shadeMinimal topographic and riparian shade

Collected 3 samples at each monitoring location:Collected 3 samples at each monitoring location:

SpeciationSpeciation

Enumeration Enumeration –– density and biovolumedensity and biovolume

Biomass Biomass –– AFDM, Chl a & Pheophyton aAFDM, Chl a & Pheophyton a
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Study Methods & OverviewStudy Methods & Overview

Species density and biomass were determined for each siteSpecies density and biomass were determined for each site

Examined data collected in July, August, and September, 2004Examined data collected in July, August, and September, 2004

Sorted species by percentage density from each site and Sorted species by percentage density from each site and sixsix
species appeared more frequently than others (>25%).species appeared more frequently than others (>25%).

Cymbella affinisCymbella affinis (CMAF)(CMAF)
Cocconeis placentulaCocconeis placentula (COPC)(COPC)
Diatoma vulgareDiatoma vulgare (DTVL)(DTVL)
Epithemia sorexEpithemia sorex (EPSX)(EPSX)
Navicula cryptocephala venetaNavicula cryptocephala veneta (NVCV)(NVCV)
Nitzschia frustulumNitzschia frustulum (NZFR)(NZFR)



River Gradient and WidthRiver Gradient and Width
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Flow RegimeFlow Regime
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Water Temperature from Water Temperature from 
Iron Gate Dam to Turwar Iron Gate Dam to Turwar (2003*)(2003*)
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Algae FrequencyAlgae Frequency

Species Falling Within the Top Five Percent Species Falling Within the Top Five Percent 
–– Predominantly Diatoms Predominantly Diatoms ––
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Dominant Algal SpeciesDominant Algal Species

Sorted species by percentage density from each site and Sorted species by percentage density from each site and 
sixsix species appeared more frequently than others species appeared more frequently than others 
(>25%).(>25%).

Cymbella affinisCymbella affinis (CMAF)(CMAF)
Cocconeis placentulaCocconeis placentula (COPC)(COPC)
Diatoma vulgareDiatoma vulgare (DTVL)(DTVL)
Epithemia sorexEpithemia sorex (EPSX)(EPSX)
Navicula cryptocephala venetaNavicula cryptocephala veneta (NVCV)(NVCV)
Nitzschia frustulumNitzschia frustulum (NZFR(NZFR))



Cymbella affinisCymbella affinis (CMAF)(CMAF)

Alkaliphilic (prefers, or can tolerate, alkaline conditions, typAlkaliphilic (prefers, or can tolerate, alkaline conditions, typically in the range ically in the range 
of pH 8of pH 8--11) with wide distribution in lakes and streams (Patrick & Reime11) with wide distribution in lakes and streams (Patrick & Reimer, r, 
1975).1975).

In less enriched streams, stalked and tubeIn less enriched streams, stalked and tube--dwelling diatoms such as dwelling diatoms such as CymbellaCymbella
affinisaffinis can dominate (Biggs and Hickey, 1994; Biggs, 1995).can dominate (Biggs and Hickey, 1994; Biggs, 1995).

USGS Classification: eutrophic, alkaliphilicUSGS Classification: eutrophic, alkaliphilic

CAS Special Collections



Cocconeis placentulaCocconeis placentula (COPC)(COPC)

The most common species found.The most common species found.

Prefers alkaline and eutrophic water (Fore Prefers alkaline and eutrophic water (Fore 
and Grafe, 2002).and Grafe, 2002).

Prefers higher temperatures (DeNicola, Prefers higher temperatures (DeNicola, 
1996).1996).

USGS Classification: eutrophic, USGS Classification: eutrophic, 
alkaliphilicalkaliphilic



Diatoma vulgare Diatoma vulgare (DTVL)(DTVL)

This taxon prefers cool, nonThis taxon prefers cool, non--
stagnant waters with a high stagnant waters with a high 
nutrient content (Patrick and nutrient content (Patrick and 
Reimer 1966). Reimer 1966). 

Prefers alkaline water (Fore and Prefers alkaline water (Fore and 
Grafe, 2002).Grafe, 2002).

USGS Classification: eutrophic, USGS Classification: eutrophic, 
alkaliphilicalkaliphilic



Epithemia sorexEpithemia sorex (EPSX)(EPSX)

This taxon is often found in waters of high This taxon is often found in waters of high 
nutrient content and prefers cool, flowing nutrient content and prefers cool, flowing 
waters (Patrick and Reimer 1966).waters (Patrick and Reimer 1966).

Prefers alkaline water (Fore and Grafe, 2002).Prefers alkaline water (Fore and Grafe, 2002).

Nitrogen limitation favored (Borchardt, 1996).Nitrogen limitation favored (Borchardt, 1996).

USGS Classification: nitrogen fixers, eutrophic, USGS Classification: nitrogen fixers, eutrophic, 
alkaliphilicalkaliphilic

Epithemia sorex at Weitchpec.



Navicula cryptocephala venetaNavicula cryptocephala veneta
(NVCV)(NVCV)

Species seems to prefer brackish water; also found in fresh Species seems to prefer brackish water; also found in fresh 
water with high mineral content (Patrick and Reimer, 1966).water with high mineral content (Patrick and Reimer, 1966).

Can dominate persistent algal residues after severe scour Can dominate persistent algal residues after severe scour 
events, i.e., disturbance (Rounick and Gregory, 1981; events, i.e., disturbance (Rounick and Gregory, 1981; 
Peterson and Hoagland, 1990; Blenkinsopp and Lock, Peterson and Hoagland, 1990; Blenkinsopp and Lock, 
1994).1994).

USGS Classification: eutrophic, alkaliphilic, motile USGS Classification: eutrophic, alkaliphilic, motile 
(sediment tolerant)(sediment tolerant)



Nitzschia frustulumNitzschia frustulum (NZFR)(NZFR)

This species is motile (sediment tolerant) (Fore and Grafe, 2002This species is motile (sediment tolerant) (Fore and Grafe, 2002).).
It's abundance, in certain places, can be linked with facultativIt's abundance, in certain places, can be linked with facultative e 
heterotrophy (Stevenson and Stoermer, 1981).heterotrophy (Stevenson and Stoermer, 1981).
Like warmer temperatures (DeNicola, 1996).Like warmer temperatures (DeNicola, 1996).
USGS Classification: eutrophic, alkaliphilic, facultative nitrogUSGS Classification: eutrophic, alkaliphilic, facultative nitrogen en 
heterotrophs, silt tolerantheterotrophs, silt tolerant



Spatial and 
Temporal 
Distribution

Species distribution 
(by total density) for 
July, August, and 
September, 2004.
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Distribution of the six most common* 
algal species in August 2004
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Nitrogen and Phosphorus (August 2003*)Nitrogen and Phosphorus (August 2003*)

Nitrate and Total Phosphorus Concentrations from IGD to Turwar: 8/03
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Benthic Algae Iron Gate to Trinity R: Benthic Algae Iron Gate to Trinity R: 
ChlorophyllChlorophyll--a and Pheophyton a and Pheophyton (Aug (Aug ’’04)04)

Chlorophyll-a below  Iron Gate Dam - August 2004 

0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00

0.0020.0040.0060.0080.00100.00120.00140.00160.00180.00200.00

River Mile

C
hl

or
op

hy
ll-

a,
 u

g/
l

Main Klamath River Samples
Shasta River

Scott River
Salmon River

Pheophytin below  Iron Gate Dam - August 2004

0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00

0.0020.0040.0060.0080.00100.00120.00140.00160.00180.00200.00

River Mile

Ph
eo

ph
yt

in
, u

g/
cm

2

Main Klamath River Samples
Shasta River

Scott River
Salmon River



Benthic Algae Iron Gate to Trinity R: Benthic Algae Iron Gate to Trinity R: 
Nitrogen to Phosphorus Ratio Nitrogen to Phosphorus Ratio (Sept (Sept ’’04)04)
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ConclusionsConclusions

Findings support a Findings support a common theme common theme of complex and dynamic of complex and dynamic 
longitudinal distribution of benthic algae in the Klamath River longitudinal distribution of benthic algae in the Klamath River 
form Iron Gate Dam to Turwarform Iron Gate Dam to Turwar
Dominant algal species indicate spatial and temporal variation vDominant algal species indicate spatial and temporal variation viaia

Segregation longitudinallySegregation longitudinally
Seasonal progressions/transitionsSeasonal progressions/transitions
Response to environmental factorsResponse to environmental factors

Nutrients/ChemistryNutrients/Chemistry
Flow RegimeFlow Regime
DisturbanceDisturbance
Other: light, grazing, competition, water temperature, etc.Other: light, grazing, competition, water temperature, etc.
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